EP 0 549 127 A2

Europdisches Patentamt
0’ European Patent Office

Office européen des brevets

@ Publication number:

0549 127 A2

® EUROPEAN PATENT APPLICATION

@ Application number: 92310666.0

@) Date of filing: 23.11.92

& Int. c15: HO4Q 3/58, HO4Q 3/76

Priority: 27.12.91 US 813708

Date of publication of application:
30.06.93 Bulletin 93/26

Designated Contracting States:
DE FR GB IT SE

@ Applicant: AMERICAN TELEPHONE AND
TELEGRAPH COMPANY
32 Avenue of the Americas
New York, NY 10013-2412(US)

@) Inventor: Moe, Warren R.
17 Meadowbrook Ave.
Atlantic Highlands, New Jersey 07716(US)
Inventor: Russell, Larry Arnise

5 Prospect Avenue, Apt. 1

Atlantic Highlands, New Jersey 07716(US)
Inventor: Russell, Teresa Lorraine

5 Prospect Avenue, Apt. 1

Atlantic Highlands, New Jersey 07716(US)
Inventor: Schevon, Catherine Anne

25 Wilmer Street, Apt. A33

Madison, New Jersey 07940(US)

Inventor: Stone, Roger E.

7s 381 Green Acres Drive

Naperville, lllinois 60540(US)

Representative: Buckley, Christopher Simon
Thirsk et al

AT&T (UK) LTD. 5 Mornington Road
Woodford Green, Essex IG8 OTU (GB)

@ Common channel signaling message intercept system.

@ To facilitate the processing of an incoming tele-
phone call (e.g. from 105-1) associated with a re-
spective telecommunications network service an ini-
tial address message identifying the incoming call is
intercepted (in 300-1) before the message is pre-
sented to an associated toll switch (205) that will
process the call. The intercepted message is then
examined in order to identify the toll switch service
logic that will process the call. The identity of the
service logic is then appended to the message and
the message is then passed to the toll switch (205)
so that the identified service logic may be invoked fo
process the call in accord with the requested ser-
vice.
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Field of the Invention

The invention relates to telephone networks,
and more particularly relates to identifying and
executing call processing logic that is associated
with a particular service request.

Background of the Invention

In the prior art, several approaches have been
used in an interexchange network to identify the
service logic that needs to be executed to process
a particular service request. One prior approach
connects telephone user equipment subscribing fo
a particular service directly to a dedicated interex-
change trunk group so that the interexchange net-
work can identify the requested service and thus
the service logic that needs to he executed to
process an associated service call. However, such
an approach is not economical, since most service
subscribers do not provide a sufficient level of
traffic (or demand) to use optimally the capacity of
a dedicated trunk group.

Another prior approach attempts to optimize
trunk usage by associating a frunk group, and thus
the service logic, with a combination (set) of net-
work services. Although such optimization is some-
what economical, it is not flexible. That is, in order
fo obtain a desired service a telephone user has to
subscribe to a combination of such services, some
of which the telephone user might find to be un-
desirable.

As is well-known, a variety of signaling pro-
focols are used to establish connections between
switching exchanges (i.e., local and toll offices).
One such protocol is the well-known Signaling Sys-
tem 7 (8S87). The SS7 protocol has been defined
by Study Group Xl - Specification of Signaling
System No. 7, International Telegraph and Tele-
phone Consultative Committee (CCITT) Blue Book,
Vol. 6 of Facile V1.9, Geneva, Switzerland, 1989.
The SS7 protocol provides, inter alia, a method by
which a local exchange office transmits a code
known as Automatic Number Identification (ANI) fo
a toll office, in which the ANI identifies the origina-
tor (i.e., line circuit) of a call that the former office
is forwarding to the latter office. The ANI code, as
well as the called telephone number, are transmit-
ted in a signaling message or packet commonly
referred to as an Initial Address Message (IAM),
which contains other information necessary for the
toll switch to complete the call. Since an IAM
contains ANI information identifying the source of a
telephone call, it appears that a specific network
service associated with a telephone call could be
identified at a toll switch by merely examining the
ANI information contained in the associated SS7
message.
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However, such an approach is not always prac-
tical. The reason for this is that a toll switch would
have to check the ANI information accompanying
each incoming call to determine if the call is asso-
ciated with a particular service and/or feature.
Since a toll switch processes a very large number
of incoming calls, the additional task of checking
the ANI information associated with each incoming
call would increase the load on the call processing
resources of the toll switch.

Summary of the Invention

An advancement in the art of call processing is
achieved by providing in a telecommunications net-
work a facility which, in accord with the invention,
appends to an IAM message associated with an
incoming call the identity of the service logic that
will process the call and then presents the revised
message to an associated toll switch. In particular,
the inventive facility operates to intercept such an
IAM message before it is presented to the asso-
ciated toll switch. The facility then translates the
ANI information contained in the message into the
identity of the service logic that will process the
call. The facility then appends the identity to the
message and passes the result to the associated
foll switch.

Brief Description of the Drawing

In the Drawing:
FIG. 1 shows a broad block diagram of a tele-
communications network in which the principles
of the invention may be practiced;
FIG. 2 is a broad block diagram of a CNI ring of
FIG. 1;
FIG. 3 is a broad block diagram of a direct link
node of FIG. 2;
FIG. 4 illustrates in flow chart form a program
which implements the invention in the direct link
node of FIG. 3;
FIGs. 5-7 are illustrative examples of various
translation tables arranged fo translate ANI in-
formation accompanying an incoming call into a
service identity; and
FIG. 8 is an illustrative example of a service
record that is contained in the table of FIG. 7.

Detailed Description

In an exemplary embodiment of the invention,
communications network 200 shown in FIG. 1 may
be an interexchange network, such as, for example,
the well-known AT&T public switched network that
provides a plurality of services for its subscribers,
such as the subscribers associated with station
sets 105-1 through 105-N and 125-1 through 125-
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P. More specifically, Network 200 includes, inter
alia, a plurality of interconnected Toll Switches
(TS), three of which are shown in the FIG., namely,
TS 205, 210 and 215. Such toll switches (e.g., 205,
210 and 215) may be any one of the well-known
type of switching equipment, such as, for example,
the No. 4ESS (Electronic Switching System) that is
available from AT&T. In a typical case, a toll switch
serves a number of local central (switching) offices
(CO), such as COs 105,120 and 125. As is well-
known, a CO, e.g., CO 105 or CO 125, is arranged
fo connect a calling station (originator) that has
dialed a particular telephone number to an asso-
ciated toll switch, e.g.,, TS 105. A CO is also
arranged to connect a telephone call received from
an associated toll switch to an intended telephone
station set.

Network 200 also includes so-called Common
Channel Signaling (CCS) links 302-1 through 302-3
which implement the aforementioned SS7 signaling
network (hereinafter CCS7 links). CCS7 links 302-1
through 302-3 respectively connect to toll switches
105, 110 and 120 via respective CNI ring packet
switches 300-1 through 300-3. In an implementa-
tion of the invention, each of the CNI rings 300-1
through 300-3 may be of the type disclosed in U.
S. Patent No. 4,554,659 issued November 19, 1985
to M. L. Blood et al, and U. S. Patent No. 4,683,563
issued July 28, 1987, to D. M. Rouse et al, which
are hereby incorporated by reference. A CNI ring is
the means by which a toll switch, e.g., TS 205,
connects via respective ring nodes to a network
200 Signal Transfer Points (STP), one of which is
shown in the FIG., namely STP 220. An STP, e.g.,
STP 220, may be, for example, the model 2STP
that is available from AT&T. As is well-known, an
STP operates to route messages between toll
switches, between a toll switch and a CO, and
between a toll switch and a network 200 data base,
such as Network Control Point (NCP) 225.

It is seen from the FIG. that, in broad terms, a
toll switch, e.g., TS 205, comprises, inter alia, a
central control processor 205-1 and a Time Di-
vision Multiplexed (TDM) network 205-2. TDM net-
work 205-2, operates under the control of proces-
sor 205-1, and connects to a CO, e.g., CO 105, via
respective communications paths, e.g., path 106.
TDM network 205-2 may also connect to an asso-
ciated adjunct 240 via communications path 241.
Adjunct 240, which may be, for example, the
Conversant® (registered trademark of AT&T) voice
information system available from AT&T, commu-
nicates with central control processor 205-1 via
path 304, CNI ring 300-1 and path 301-1. In a
conventional manner, adjunct 240 may also com-
municate with other toll switches, e.g., TS 210 and
TS 215, via path 304, CNI ring 300-1, CCS7 link
302-1 and STP 220 for the purpose of completing
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a telephone call.

Referring now to FIG. 2, there is shown a broad
block diagram of CNI ring 300 comprising so-called
oppositely directed transmission paths 306 forming
what is commonly referred fo as a token ring.
Token ring 306 operates under the control of a so-
called executive node (not shown). CNI ring 300
also comprises a plurality of CCS7 link nodes 307-
1 through 307-N, D-channel node 308 and direct
link node 309 interconnected to one another via
token ring 306. Nodes 307-1 through 307-N, in
turn, respectively connect to CCS7 links 302 there-
by providing a multiple link interface between CNI
ring 300 and a particular network 200 STP, such as
STP 220. In this way, central control processor
205-1 (FIG. 1) may exchange CCS7 messages, for
example, an IAM message, with CO 105 or other
toll switches via path 301-1, direct link node 309,
token ring 306 and one of the CCS7 links 302
forming multiple CCS7 link 302-1.

That is, processor 205-1 may send a CCS7
message to a particular STP, e.g., STP 220, for
delivery to another network 200 toll switch or data
base (i.e., NCP 225) by supplying the message to
direct link node 309 via path 301-1. Direct link
node 309, in turn, fransmits the message over the
up-stream leg of token ring 306 for delivery to a
particular one of the nodes 307-1 through 307-N
which is identified in the message. The link node,
in turn, transmits the message over its respective
one of the multiple links 302 forming multiple
CCS7 link 302-1. Similarly, a link node, e.g., node
307-1, which receives a CCS7 message via its
respective CCS7 link 302 outputs the message to
the down-stream leg of token ring 306 for fransmis-
sion to direct link node 309. Direct link node 309, in
turn, removes the message from token ring 306
and supplies it to central control processor 205-1
via communications path 301-1.

Turning now to FIG. 3, there is shown a broad
block diagram of direct link node 309. Node 309,
which is of the type disclosed in the aforemen-
tioned U. S. Patent No. 4,752924, includes ring
interface circuit 309-11 which presents a interface
to token ring 306, and host interface 309-13 which
presents an interface to an associated toll switch
central processor, e.g., processor 205-1, by way of
a dual channel communications path 301. Node
309 also includes memory 309-12, which is par-
titioned into, inter alia, two /0 buffers 309-16 and
309-17. Memory 309-12 is also partitioned to pro-
vide, in accord with an aspect of the invention, ANI
Table 309-18, as will be discussed below. /0 buff-
ers 309-16 and 309-17 operate as conventional
First In, First Out (FIFO) memory arrangements.
The overall operation of node 309 is under the
control of node processor 309-14.
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In particular, upon receiving a CCS7 message
via the up-stream leg of token ring 306, ring inter-
face 309-11 checks the message to determine if it
contains an identifier identifying its associated cen-
tral control processor, e.g, processor 205-1. If that
is not the case, then interface 309-11 outputs the
message to the succeeding up-stream leg of token
ring 306. If that is case, then interface 309-11
stores the message in buffer 309-16. Node proces-
sor 309-14 periodically unloads a CCS7 message
from buffer 309-16, converts the format of the
message to a format expected by the associated
central control processor and then stores the re-
vised message in buffer 309-17. Host interface
309-13 then unloads the message from buffer 309-
17 and supplies it to its associated host, e.g.,
central control processor 205-1, via communica-
tions path 301. Similarly, host interface 309-13
stores messages that it receives from its asso-
ciated host via path 301 in buffer 309-17. Node
processor 309-14, in turn, unloads those messages
from buffer 309-17, reformats them to conform with
the S8S7 protocol and then stores them in buffer
309-16. Interface 309-11 then unloads the latter
messages, one at a time, and transmits them over
the down-stream leg of token 306 for delivery to
one of the link nodes 307-1 through 307-N.

(It is noted that D-channel node 308 of FIG. 2
operates in a similar manner. That is, node 308 is
the means by which adjunct 240 (FIG. 1) ex-
changes messages with its associated central con-
trol processor 205-1, in which the messages are
formatted in accord with the Q.931 protocol. Ac-
cordingly, D-link node 309 is further arranged so
that it converts a Q.931 message that it receives
via ring 306 into a format expected by processor
205-1. Similarly, node 309 converts processor 205-
1 messages addressed to adjunct 240 into the
Q.931 format before such messages are outputted
to ring 306 for delivery to node 308.)

More specifically, node 309 is arranged, in
accord with an aspect of the invention, to intercept
each |IAM message before it is delivered to the
associated central control processor and determine
whether the call identified by the intercepted mes-
sage is associated with a particular network 200
service or feature. If node 309 determines that is
case, then node 309 identifies, in accord with an
aspect of the invention, the associated service
and/or feature module that will process the call and
appends that identity to the |IAM message before
delivering the message to the associated central
control processor, e.g., processor 205-1.

In particular, when the program controlling the
operation of node processor 309-14 unloads a
message from ring buffer 309-11 the program then
enters the program module shown in FIG. 4. Entry
of the program at block 400 causes the program fo
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proceed to block 401 where it determines whether
or not the unloaded CCS7 message is an IAM
message. If the CCS7 message is not an IAM
message, then the program proceeds to block 405.
Otherwise, the program proceeds to block 402
where it determines if the |IAM message identifies
an incoming call from an associated CO, e.g., CO
105 (FIG.1). If that is not the case, i.e., the call is
from another network 200 toll switch, then the
program proceeds to block 405. Otherwise, the
program proceeds to block block 403. At block
403, the program determines whether the ANI (e.g.,
telephone number of calling telephone party or, in
particular instances, the dialed telephone number)
specified in the IAM message is contained in ANI
table 309-18. If it is not, then the program con-
cludes that the call (i.e., calling party) is not asso-
ciated with a particular network 200 service or
feature and proceeds to block 405. If the ANI
information is contained in table 309-18, then the
program proceeds to block 404 where it translates
the ANI information into a service identity code
identifying the particular service and/or feature log-
ic that will process the call. The program then
appends the identity code to the IAM message and
proceeds to block 405.

At block 405, the program revises the format of
the CCS7 message so that the message may be
processed by the associated central control pro-
cessor, as mentioned above. The program then
proceeds to block 406 where it stores the reformat-
ted message in host buffer 309-17 and then exits
via block 407.

FIG. 5 through 7 illustrate the manner in which
the program at blocks 403 and 404 determines if
the ANI information is contained in ANI table 309-
19. It also illustrates how such information may be
translated into a service identity code.

In particular, ANI table 309-18 (FIG. 3) is com-
posed of a number of tables, the first of which is
indexed using the first three digits of the ANI
information contained in the IAM message that the
program is processing. As is well-known, ANI in-
formation may be, for example, what is commonly
referred to as a long distance telephone number of
the form NPA-NXX-XXXX. NPA conforms with the
North American dialing plan and comprises three
digits, for example, 201. NXX identifies a local
exchange (e.g., CO 105) and also comprise three
digits, e.g., 555. XXXX identifies a line circuit con-
nected to a subscriber telephone line associated
with the local exchange and comprises four digits

(e.g., 5432).
Block 403 of FIG. 4 first accesses table 500
comprising -- illustratively a thousand locations --

using as an index the three digit NPA code con-
tained in the intercepted IAM message. If the ac-
cessed location contains a null word (e.g., all ze-
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roes), then the program proceeds to block 405. If,
on the other hand, the accessed location contains
an address indicative of a valid NPA that is served
by the associated toll switch, then the program
proceeds to block 404, as mentioned above. Block
404 then proceeds to access one of the tables of
FIG. 6. It is noted that, in a typical case, the
majority of entries in table 500 would be null
words, since a toll switch serves a relatively few
NPAs.

For example, assume that the instant ANI is
201-555-5432, in which NPA 201 is served by the
associated toll switch, e.g., TS 205 (FIG. 1). Block
403 then accesses table 500 using 201 as a index,
meaning that the program unloads the contents of
location 201 of table 500. If that location contains a
null word, then, as mentioned, the program pro-
ceeds to block 405. However, assume that location
201 contains an address, which points the program
to one of the tables of FIG. 6, namely table 201
associated with area code (NPA) 201. Each of the
tables of FIG. 6 comprises a number of locations
e.g., 1000 locations, in which the address of each
such location is associated with a respective local
exchange number (NXX) that is served by the
associated toll switch. As such, the number of valid
entries (entries which do not contain a null word) in
each of the tables of FIG. 6 is commensurate with
the number of local exchanges that are served by
the associated toll switch for that NPA.

Continuing, at this point, the program accesses
table 201 using as an index the NXX (i.e.,555)
contained in the ANI of the intercepted IAM mes-
sage. It is seen from FIG. 6, that location 555 of
table 601 contains an address of a next table, i.e.,
table 601-555, rather than a null word. In an illustra-
tive embodiment of the invention, an address con-
tained in one of the tables of FIG 6, e.g., table 201,
in turn, "points" to one of a number of subscriber
tables. FIG. 7 illustrates one such table, whose
address is stored in location 555 of table 201. Each
such subscriber table comprises a number of loca-
tions, e.g, 10,000 locations, each of which is asso-
ciated with a particular subscriber served by the
associated toll switch. If the particular subscriber
has subscribed to one or more services and/or
features provided by network 200 (FIG. 1), then an
associated location in one of the subscriber tables
identifies that subscription.

In particular, having identified the appropriate
subscriber table, e.g., table 701 (also identified as
table 201-555), the program then accesses that
fable. In doing so, the program uses as an index
the last four digits forming the ANI information
(value) contained in the intercepted IAM message.
As mentioned above, those four digits are assumed
to be 5432. It is seen from the FIG. that location
5432 of table 701 contains a service identity (I.D. in

10

15

20

25

30

35

40

45

50

55

the FIG.) record that is associated with the ANI
value contained in the intercepted IAM message. In
accord with an aspect of the invention, a service
identity record identifies the toll switch logic mod-
ule that will process the associated call. Accord-
ingly, the program unloads a copy of the service
identity record from location 5432 and appends it
to the IAM message. The program then proceeds
o block 405.

In accord with a another aspect of the inven-
tion, a service identity record may contain a value
identifying what is commonly referred to as "plain
old telephone service".

FIG. 8 shows an illustrative example of a ser-
vice identity record 801 that is stored in an asso-
ciated subscriber table, such as table 701. It is
seen from the FIG. that subscriber record 801
comprises a number of fields, including a service
field 801 identifying the associated subscriber's
subscription of a network 200 service and/or fea-
ture, if any. As such, field 801 identifies the service
module that needs to be invoked to process tele-
phone calls originated by the associated subscrib-
er. Field 802 contains associated data that is used
to implement the service. For example, such data
may identify a particular service adjunct, e.g., ad-
junct 240, as will be explained below.

Processor 205-1 responsive to receipt of a
revised IAM message removes the appended sub-
scriber record and invokes the service module
identified therein. Assume, that the identified ser-
vice is a service which queries the calling sub-
scriber for entry of an authorization code, and then
compares the entered code with a code contained
in the data field of the associated subscriber
record. If the comparison is found to be true, then
the service module directs the associated toll
switch to complete the call to the called station. If
the comparison is not true, then the service module
directs the switch (TS 205) to terminate the call. In
an illustrative embodiment of the invention, such a
service module resides in one or more of a number
of adjuncts identified in the data field of the asso-
ciated subscriber record, for example, adjunct 240
(FIG. 2).

Accordingly, TS 205 reformats a copy of the
IAM message into the Q.931 message format and
supplies the result to adjunct 240 via ring 300-1. In
addition, TS 205 establishes a connection between
the incoming call and adjunct 240 via associated
TDM network 205-2 and path 241. Adjunct 240
responsive o receipt of the message, transmits a
recorded announcement over path 241 for delivery
fo station set 105-1. The recorded announcement
requests that the subscriber enter via the station
keypad a predetermined authorization code. Ad-
junct 240, in turn, collects the digits forming the
code as they are entered by the station set 105
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subscriber (or caller). Upon receipt of the last of
such digits, adjunct 240 compares the string of
digits entered by the subscriber with the code
contained in the data field of associated subscriber
record. As mentioned above, if adjunct 240 finds
that the string compares with the authorization
code, then adjunct 240 transmits a request to com-
plete the call to central control processor 205-1 via
CNI ring 300-1. Otherwise, the request directs pro-
cessor 205-1 to terminate the call. Processor 205-
1, in turn and in a conventional manner, either
completes or terminates the call based on the
contents of the adjunct 240 request.

In most instances, a particular network service
is identified, in the manner discussed above, using
the telephone number of the calling telephone sta-
tion (subscriber). It can be appreciated that in cer-
tain instances the called telephone number (dialed
digits) may be used to identify the requested ser-
vice. In that instance, then, direct link node 809
would franslate the dialed telephone number, rather
than the calling telephone number, into a code
identifying the associated network service ad, thus,
the associated service logic.

The foregoing is merely illustrative of the prin-
ciples of the invention. Those skilled in the art will
be able to devise numerous arrangements, which,
although not explicitly shown or described herein,
nevertheless embody those principles that are with-
in the spirit and scope of the invention. For exam-
ple, the claimed invention may be used to intercept
IAM messages associated with other types of ser-
vices and identify the logic modules that need to
be invoked to process those other services.

Claims

1. A network comprising a plurality of intercon-
nected switches for establishing connections
between ones of said switches fo forward re-
spective incoming calls to their intended des-
finations, said switches exchanging messages
with one another via a communications path in
order to establish said connections, said in-
coming calls being associated with respective
services, said network comprising

means for interfacing associated ones of
said switches with said communications path,
and wherein said means for interfacing is
CHARACTERIZED BY,

means for receiving via said path a mes-
sage identifying an incoming call received at
the associated one of said switches, for iden-
tifying, as a function of calling information con-
tained in said message, a service logic con-
tained in said one switch that will process said
incoming call and for supplying said message
and said service logic identity fo the said one
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switch.

The network set forth in claim 1 FURTHER
CHARACTERIZED IN THAT said message is
an initial address message.

The network set forth in claim 1 FURTHER
CHARACTERIZED IN THAT said calling in-
formation is a long distance telephone number,
and wherein said means for identifying in-
cludes means for translating said long distance
telephone number into a memory location at
which is stored a record identifying said ser-
vice logic.

The network set forth in claim 3 FURTHER
CHARACTERIZED IN THAT said service logic
identity includes the identity of an adjunct pro-
cessor associated with said one switch, said
adjunct processor including voice interactive
means for transmitting to the originator of said
incoming call a verbal message requesting en-
try of an authorization code, for receiving the
entered code and for allowing said incoming
call to be completed if the entered code com-
pares with a code contained in said record.

The network set forth in claim 1 FURTHER
CHARACTERIZED IN THAT said calling in-
formation includes an automatic identification
code identifying the source of said incoming
call, and wherein said means for identifying
includes means for translating said identifica-
tion code into a memory location having stored
therein said identity of said service logic.

The network set forth in claim 5 FURTHER
CHARACTERIZED IN THAT said means for
identifying includes means, operative in the
event that said memory location does not con-
fain the identity of said service logic, for then
supplying a null word to said one switch as the
identity of said service logic.

The network set forth in claim 1 FURTHER
CHARACTERIZED IN THAT said calling in-
formation is a telephone number associated
with a calling telephone station.

The network set forth in claim 1 FURTHER
CHARACTERIZED IN THAT said calling in-
formation is a called telephone number.
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